Age-related structural and functional characteristics of rabbit hippocampal neurons during the formation of temporal associations.
Spectral analysis (spectral density histograms) of neuron spike activity in the hippocampus of rabbits of different ages revealed trace assimilation of rhythms--an analog of a conditioned reflex to time--after rhythmic stimulation. An association was established between the number of series of periodic electrocutaneous stimulation presented and the extent of trace assimilation of the rhythm, depending on the age of the animal. Trace assimilation of rhythms occurred more slowly in older animals (aged 54-65 months) than in young animals (aged up to one year), predominantly on days 2-3 of experiments after presentation of 2-4 series of rhythmic stimulation, and persisted in a small proportion of cases on the day following stimulation. Periodic stimulation in very old animals (aged 66-85 months) almost completely failed to induce plastic rearrangements of hippocampal neuron activity. Stimulation produced a non-specific trace increase in the frequency of hippocampal baseline neuron activity in old animals. Quantitative and qualitative morphological changes were identified in the nerve and glial cells of the hippocampus of aged rabbits, as compared to young rabbits. It is suggested that the change in the course of mnestic processes seen in animals with aging may be associated with age-related destructive changes in the hippocampus.